The patient-clinician relationship is a central feature of primary care, and recent developments in the delivery of health care have tended to limit continuity of care. The objective of this study was to evaluate the extent to which continuity of care and other factors are related to patient satisfaction.
In addition to patient characteristics, satisfaction is also influenced by the manner in which health care is delivered. The type of health care setting 1, 7 and characteristics of the medical provider, such as experience, 14 age, and gender, 15 are related to patients' satisfaction.
One central aspect of health care delivery that may impact patient satisfaction is continuity of care. A sustained partnership over time between a clinician and patient is considered a fundamental component of primary care. 16 This longitudinal relationship ideally leads to a bond between clinician and patient, characterized by trust and a sense of responsibility. 17 There is evidence that continuity of care is associated with improved outcomes such as fewer emergency department visits 18, 19 and hospitalizations, 20 improved management of chronic diseases such as diabetes, 21 and use of preventive services. 22 Changes in the health care system, however, have diminished the ability of patients to choose and remain with an individual primary care provider. 23, 24 As a result, the degree to which continuity is maintained varies significantly among health care systems, 25 and changes in coverage by health insurance plans may result in forced discontinuity, which may result in decreased knowledge of the patient by the physician and worse coordination of care. 26 Also, as medical groups have become larger, call arrangements and clinic schedules may make continuity of care more difficult to maintain. 27 The degree to which patients value continuity of care appears to vary depending on patient characteristics and the reason for the clinic visit. For an acute problem, many patients would not be willing to wait more than 1 day to see their regular physician. 28 Another recent study suggests that increased age, more chronic medical conditions or medication use, and lower health status are associated with a higher value placed on continuity. 29 There is evidence that greater continuity is related to improved patient trust in their physician 30 and patient satisfaction. 29, 31 Patients who saw their regular doctor, and who had a longer doctor-patient relationship, were significantly more satisfied with an outpatient visit. 32 There appears to be a complex interaction between continuity and satisfaction with care that may depend on the clinical setting, patient characteristics such as age or health status, and provider factors. We sought to evaluate the relationship between continuity of care and patient satisfaction in a large sample of patients enrolled in outpatient general internal medicine clinics. In addition to continuity, other potential determinants of patient satisfaction considered in this analysis included patient demographics, health status, health care utilization, and clinic and clinician characteristics. A secondary aim of this analysis was to test the reliability and validity of the Seattle Outpatient Satisfaction Questionnaire (SOSQ), a new patient satisfaction questionnaire that was developed for use in the primary care setting.
METHODS

Setting and Data Collection
The data for this analysis were collected as part of the Ambulatory Care Quality Improvement Project (ACQUIP), conducted from February 1997 through December 1999. 33 ACQUIP was a randomized trial of quality improvement interventions in general internal medicine clinics (GIMC) at 7 Department of Veterans Affairs (VA) medical centers (Birmingham, AL; Little Rock, AR; San Francisco, CA; West Los Angeles, CA; White River Junction, VT; Richmond, VA; Seattle, WA). The objective of this trial was to determine whether providing visit-based reports about patient self-reported health status, routine clinical data, and guideline recommendations to providers would improve patient care outcomes. The unit of analysis was the clinic team of providers, and all patients were assigned to a single provider within a team. Only baseline data from this study were used in this analysis. During this study, patients at participating clinics were asked to provide regular assessments of their health and satisfaction with care. These data were linked to inpatient and outpatient administrative data that were regularly extracted from the Veterans' Health Information System Technology Architecture (VistA) computerized medical record system. The study protocol was approved by the Institutional Review Boards of the University of Washington and all participating institutions.
At entry to the ACQUIP study, patients were first sent a baseline health inventory questionnaire asking about demographic information and the presence or absence of common chronic medical conditions. This initial health inventory questionnaire also included 2 general questions about satisfaction that were rated on a 5-point Likert scale from strongly disagree to strongly agree: 1) ''I am very satisfied with the medical care I receive,'' and 2) ''There are some things about the medical care I receive that could be better.'' Patients who returned the inventory were then sent the SOSQ and the Medical Outcomes Study Short Form-36 (SF-36), a general measure of health-related quality of life (HRQoL). 34 During the study, 62,487 patients were sent the baseline health inventory questionnaire. Of these, 35,383 (57%) responded and were then sent the SOSQ (Fig. 1 ). Of these, 21,689 (61%) returned the baseline SOSQ and comprised the cohort for the present set of analyses.
Outcome Variable: Seattle Outpatient Satisfaction Questionnaire
The SOSQ was adapted from existing instruments for the AC-QUIP study and consists of 21 questions asking patients about their satisfaction with the health care they receive from their primary care provider and the outpatient clinic (see Appendix available online at www.jgim.org). The responses to each item are recorded on a 5-point Likert scale from poor to excellent. The items are then summarized into 2 summary measures, the humanistic and organizational scales. Similar to other satisfaction scales, they were converted to scores ranging from 0 (least satisfied) to 100 (most satisfied). 10, 35 Humanistic Scale. This scale is comprised of 12 questions extracted from the original 23-item American Board of Internal Medicine (ABIM) patient satisfaction questionnaire first developed to assess communication skills and humanistic qualities of residents in internal medicine training programs. 36 Using original data from the ABIM, we selected 10 questions with high reproducibility (generalizability coefficient 40.80) and a low percentage of missing values (o10%). Two additional items were selected that were the most relevant to the modifiable behavior of providers and contributed to the overall reliability of the scale. All items referred to the overall health care received from their primary care provider in the GIMC. Other adaptations of the ABIM questionnaire have been found to be valid and reliable measures of satisfaction with primary care physicians. 37, 38 Organizational Scale. This scale was comprised of 9 questions adapted from the original 47 questions in the Group Health Association of America (GHAA) consumer satisfaction survey, 39 focusing on questions regarding satisfaction with health care services. The items included inquiries about access to services and length of time waiting for services. The GHAA measure has been used to assess the effect of gate keeping and utilization review on patient satisfaction 7 and to assess satisfaction with access to medical care. 40 
Potential Determinants of Patient Satisfaction
We considered patient, provider, and health care system variables as potential predictors of patient satisfaction. JGIMsubject was assigned to only 1 general internal medicine provider at the time the survey was completed. The age of the provider was not available for this analysis.
Health Care Utilization and Organizational Variables. The number of GIMC visits in the 12 months prior to completion of the SOSQ questionnaire was obtained from the administrative database. Duration of receipt of care from the VA GIMC and use of non-VA medical care were obtained via questionnaire. Use of VA services is related to how far the patient lives from the facility. 43 To evaluate the effect of distance to the VA medical center on satisfaction, we calculated the straight-line distance 44 between the patient's residence and the VA medical center using zip codes to determine longitude and latitude (Geographic Data Technology, Lebanon, NH).
Continuity of Care. This analysis focused on continuity of care with an individual provider. 45 Consistent with prior studies, continuity of care was determined by self-report. 22, 46, 47 Patients were asked on the initial health inventory checklist how often they see the same provider when they visit the primary care clinic. The 4 choices were: always, most of the time, sometimes, and rarely or never.
Statistical Analysis
Determinants of Patient Satisfaction. We used t tests and the Wilcoxon rank-sum test for continuous variables, and the w 2 statistic for categorical variables in bivariate analysis. Multivariable linear regression was used to predict the SOSQ score and to determine independent effects of the covariates. Standard errors were determined using robust estimates of variance clustering by provider to account for correlation between observations. Because the analysis accounted for clustering by provider, standardized coefficients could not be calculated, and unstandardized coefficients are presented. To assess the relative contribution of different factors to patient satisfaction, a priori we created 7 categories of variables: continuity, demographics, socioeconomic status, health status, VA clinic site, patient clinic utilization, and provider characteristics. Linear regression models were developed sequentially, adding each category en bloc to determine the incremental explanatory ability of the variables. Age and PCS scores were found to be nonlinear covariates and were therefore modeled as quadratic terms for regression analysis. Stata version SE 7.0 (College Station, TX) statistical software was used for all analyses.
Validation of the SOSQ. We postulated that high patient satisfaction would be associated with the intention to recommend a provider to a family member. 36 To test this, the SOSQ was sent again to all 35,383 respondents to the initial health checklist at the end of the ACQUIP study with the exception of those who had died or had explicitly asked to be withdrawn from the study. Of the remaining 32,129 patients sent the SOSQ at the end of the study, 16,572 (52%) patients returned the questionnaire. Included with the final SOSQ was a question asking whether the patient would want their primary care provider to care for a friend or family member. The responses were on a 5-point Likert scale: definitely yes, probably yes, not sure, probably not, definitely not. The Cronbach's a statistic was calculated to determine the internal consistency of the SOSQ scales. The SOSQ scales were then divided into quartiles and entered in a logistic regression model to estimate the relative odds to ''definitely'' recommend their provider to friends or family. Logistic regression models were then adjusted for patient, clinic site, and utilization and provider characteristics to determine whether SOSQ scores were independently related to willingness to refer. The area under the receiver-operator curves (AUC) for the logistic regression models were calculated as a measure of discrimination of the SOSQ scales.
RESULTS
Patients who responded to the initial health checklist questionnaire were more likely to be older (mean age, 62 vs 56; Po.0001), married (57% vs 42%; Po.0001), white (77% vs 64%; Po.0001), and not working (75% vs 72%; Po.0001). Similarly, respondents to the second mailing who completed the SOSQ were older (mean age, 64 vs 60), and more likely to be male, married, and white than nonrespondents (Table 1) . Respondents had a higher prevalence of chronic medical conditions such as ischemic heart disease (prior myocardial infarction: 18.2% vs 15.9%; Po.001) but less psychiatric illness (depression: 24.5% vs 29.8%; Po.0001). In addition, respondents reported greater continuity with their primary care provider, with 39% replying that they always saw the same provider compared to 34% in the nonrespondents. Respondents were more likely to agree that they were very satisfied with medical care they received (85% vs 80%), and less likely to think that aspects of medical care could be better (48% vs 55%). The mean PCS score for respondents was 35.1 ( AE 12.0), or 1.5 standard deviations lower than the general U.S. population, reflecting significant functional impairment. The mean MCS score was 46.1 (SD, AE 13.0).
The unadjusted mean SOSQ humanistic score was 72.4 (SD, AE 23.9), and the mean organizational score was 64.2 (SD, AE 23.6). Increasing self-reported continuity of care was associated with higher patient satisfaction (Fig. 2) . Patients who reported always seeing the same provider had significantly higher mean humanistic scores than those who rarely or never saw the same provider (79.4 vs 58.1; Po.0001). Similarly, mean SOSQ organizational scores were higher for patients who always saw the same provider compared to those who rarely or never did (69.7 vs 49.5; Po.0001).
Continuity continued to remain strongly associated with patient satisfaction after adjusting for patient, clinic, and provider characteristics (Table 2) . Patients who always saw the same provider had mean adjusted humanistic scores that were 17.3 (95% confidence interval [CI], 15.5 to 19.1) points higher than those who rarely/never saw the same provider. Similarly, mean organizational scores were 16.3 (95% CI, 14.5 to 18.1) points higher for patients who always saw the same provider, compared to rarely/never. Among patient demographic characteristics, female gender was associated with improved satisfaction, and increasing age is associated with improved satisfaction until approximately age 70, after which satisfaction plateaus or diminishes slightly.
There was significant variability in mean satisfaction between clinic sites, with the largest difference of 7.8 (95% CI, 5.5 to 10.1) points for the humanistic scale, and 9.4 (95% CI, 7.8 to 11.1) points for the organizational scale (Table 2) . Furthermore, patients who had received care in the primary care clinics within 12 months of returning the SOSQ questionnaire were more satisfied (humanistic score b, 1.3; 95% CI, 0.2 to 2.4) than those who did not. Among provider characteristics, female clinicians were associated with greater humanistic scores (b, 1.4; 95% CI, 0.04 to 2.7). Provider characteristics were not significantly associated with organizational scores.
The extent to which variance in satisfaction scores was explained by the different patient, clinic, and provider characteristics is shown in Table 3 . Continuity of care explained 8.5% of the variance in humanistic scores and 7.7% of the variance in organizational scores. After continuity, health status accounted for the next largest proportion of overall variance, 7% for both SOSQ scales. In the final model that included all other determinants of satisfaction, the addition of continuity of care increased the R 2 by 5% (Po.0001) for both SOSQ scores.
Validation of the SOSQ
The SOSQ was remailed at the end of the ACQUIP study along with a question regarding the patient's willingness to refer a friend or family member to his or her provider. Within this separate sample of 16,572 subjects, the mean humanistic score was 72.4 ( AE 23.9), with a high internal consistency (Cronbach's a, 0.98). The mean organizational score was 62.2 ( AE 23.9) with a Cronbach's a of 0.92. Overall, 7,720 (46.6%) patients stated that they would ''definitely refer'' to their provider. Increasing humanistic and organizational scores were associated with incrementally increasing willingness to definitely refer (Table 4) . For example, patients with humanistic scores in the highest quartile had an 18-fold increased relative odds of intention to definitely refer compared to those with scores in the lowest quartile. Similarly, those with organizational scores in the highest quartile had a 15-fold increased intention to refer compared to those in the lowest quartile. The relative odds for intention to definitely refer were similar after adjusting for patient, clinic, utilization, and provider factors.
Receiver operator curves were created based on logistic regression models using the SOSQ scores in quartiles to predict intent to definitely refer. Both the humanistic scores (AUC, 0.76) and organizational scores (AUC, 0.74) demonstrated the ability to discriminate between those who would definitely refer, and those who would not (Table 4 ).
DISCUSSION
We found that self-reported continuity of care was strongly associated with patients' satisfaction with their provider and with their health care. This association persisted after extensive adjustments for characteristics of patients, providers, and practice setting. Continuity of care was found to account for a substantial proportion of the variance that could be explained by the final model, along with health status and clinic site. This is supported by the fact that the addition of continuity to a model containing all other determinants of satisfaction explained an additional 5% of the variance in both humanistic and organizational satisfaction scores.
Further supporting the strength of the association between self-reported continuity and patient satisfaction is the incremental improvement in satisfaction with increasing continuity of care. The magnitude of the effect of continuity for each category of continuity is large, with the average SOSQ humanistic score 16.8 points higher for patients who always saw their provider compared to those who rarely saw their provider. Patients who mostly saw the same provider had average scores 10 to 11 points higher. This is a larger effect on satisfaction scores than patient gender, socioeconomic status, or utilization variables. These results are consistent with a prior study in which personal continuity with the provider as well as the length of the doctor-patient relationship were associated with general satisfaction after a specific outpatient encounter. 47 A sustained patient-clinician relationship over time is an essential component of primary care. 16, 48 With recent changes in the organization and delivery of health care, continuity has been difficult to preserve in many settings. 23, 24, 49 There is evidence, however, that continuity with a provider is associated with several benefits such as increased trust of patients in their physician, 30 improved physician-patient communication, 46 and improved outcomes, including better glycemic control among diabetics 21 and less frequent hospitalizations. 20, 31 In addition to having a doctor who listens and sorts out problems, patients value continuity of care 50 and are more likely to think that continuity is important for serious medical problems. 51 Patients prefer their own practitioner who is familiar with their unique medical condition and background. 51 As described by Hjortdahl and Laerum, the relationship between continuity and satisfaction is complex. 47 Patients who have continuity with a provider they like tend to be more satisfied, and satisfaction with a provider helps to determine whether or not they stay with the same provider in the future. We found that continuity was associated with both satisfaction with the provider's humanistic skills and with satisfaction with the organization of, and access to, health care within the one health care system. This suggests that personal continuity with a provider also helps to ensure that the patient is able to interact with the health system more effectively.
The relationship between continuity and satisfaction that we observed did not change significantly after adjusting for other factors including provider characteristics such as gender, type of training, or panel size. Characteristics of the provider were associated with SOSQ humanistic scores, but not organizational scores. This type of survey study precluded the ability to measure individual provider factors such communication skills, which likely would contribute to patient satisfaction with their provider.
Continuity of care may be related to the clinic structure. Within the VA system, all general internal medicine clinics are organized similarly: providers are organized into practice groups, and patients are assigned to individual providers within a group. Patients are permitted to change providers if requested, and may see another provider within the group if they are unable to see their usual primary care provider. Interestingly, even though the clinic structure is the same, there were significant differences in satisfaction among clinic sites, suggesting that there are unmeasured factors within each site that contribute significantly to patient satisfaction. These may include clinic variables such as waiting times to get an appointment with their primary care provider or referral to a specialist, unmeasured differences in patient coexisting illness or health status, or provider characteristics that may have impacted the interaction between patients and their providers. Consistent with a prior study of dual users of VA and non-VA primary care clinics, we found that patients who obtain some of their care at non-VA clinics were less satisfied with their care. 9 Although we adjusted for distance, a factor known to be associated with use of VA facilities, we could not assess other potential reasons for dual use, such as patients who seek primary care from the VA due to generous VA pharmacy benefits but obtain the majority of their care at non-VA clinics.
As seen in prior studies, [10] [11] [12] [13] we found that health status is an important factor associated with patient satisfaction regarding the humanistic and organizational aspects of their care. Because patients place more importance on continuity of care for more serious illness, 51 changing the health care structure to improve continuity of care for the patients with the greatest impairment in functional status due to chronic disease may significantly improve patient satisfaction. In the final model, only 19% of the total variance could be explained by all potential explanatory variables. This is consistent with several other studies that found that less than 20% of the variance in satisfaction scores can be explained by factors such as patient expectations, health status, demographics, clinic structure, disease severity, or physician specialty. 7, 11, 52, 53 This suggests that there are a number of factors that contribute to patient satisfaction that are not routinely measured, and that future research will be needed to elucidate other important determinants of satisfaction. 54 In the validation portion of this study, we found that both SOSQ scales have a high internal consistency, were strongly predictive of patient intent to refer a friend or family member to their provider, and were able to discriminate adequately between those who would refer and those who would not. These scales, therefore, appear to be valid instruments to measure patient satisfaction with providers and access to care.
There are several potential limitations to this study. Generally, satisfaction surveys are obtained via mail with varying response rates. Because the surveys in the ACQUIP study were sent sequentially to patients, we were able to assess the difference in satisfaction between responders and nonrespond- ents based on 2 individual items included in the initial health checklist. We found that general satisfaction, measured with these 2 items, was greater for responders than for nonrespondents. Although statistically significant, the differences in the percentage of patients who were very satisfied were small and may not suggest a clinical difference. Others have found that responders to mailed satisfaction surveys are less satisfied than those who answered onsite. 55 Therefore, the method of questionnaire administration and the response rate appear to influence the results of patient satisfaction studies. Because the response rate was approximately 60% to each mailing, there were a large number of patients in ACQUIP for which the SOSQ was unavailable for analysis. Nonrespondents were less likely to be satisfied with their care, and the results of this analysis may not be generalizable to these patients. In addition, patient continuity of care with their provider was obtained by self-report, which may be affected by recall bias. Patients who are more satisfied with their care may be more likely to report a high degree of continuity. We also had limited information on provider characteristics within the administrative database, and could not assess factors such as age of the provider, years in practice, or communication skills. We used proxies for practitioner experience such as panel size or type of training, but residual confounding may still have been present. Patients were also asked to rate their care from their primary care provider in the clinic; however, we could not confirm whether patients could correctly identify their provider or whether the provider was recently assigned. In addition, it is possible that interactions with providers outside of the GIMC may have affected satisfaction scores. These factors may have accounted for some of the differences in satisfaction seen between sites.
Finally, participants were restricted to a single health care system, the Department of Veteran Affairs, and were predominately male, less affluent, and had poorer overall health than the general U.S. population. 56 The variability in satisfaction between VA clinic sites suggests that there are unmeasured factors unique to the VA and may limit generalizability to the non-VA clinic setting. Furthermore, because these VA clinic sites were affiliated with academic institutions and approximately 40% of the providers were physicians in training, these results may not apply to patients seen in other health settings. Strengths of this study include the fact that patients were sampled from a large outpatient clinic population with extensive information regarding nonrespondents, health care utilization, and patient health status. We found that continuity of health care was strongly associated with higher satisfaction of patients with the humanistic skills of their primary care provider, and with the organization and access to care. Structuring the delivery of care to enable patients to maintain continuity of care with their provider, if desired by the patient, may improve patient satisfaction with health care. 
